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What Data is Available?

NCBI assembled annotated genomic contigs

* Genome project data
* Other primary data

Reference sequences - mRNA, proteins, transcripts
Genome Scan gene models

Mapped variation data

Integrated maps - RH, genetic, cytogenetic, and sequence
Clustered and mapped expressed sequences

Links to outside data sources
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How to access it?

Type of query Resource

Sequence Similarity Human genome BLAST
Gene name LocusLink

Map Location Map Viewer

Database ID UniGene
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National Center for Biotechnology Information

al Library of Me: ‘National Institutes of Health

¥ What does NCBI do?

» Cancer genome
anatorry project

Establizhed in 1988 as a national resource far
molecular biology infarmation, NCE creates public
databases. conducts research in computational
biglogy, develops software tools for analyzing genorme
data, and disseminates hiomedical information - all for
the better understanding of malecular processes
affecting human health and disease.

» Clusters of
orthalogous groups

¥ Coffee Break

¥ Electronic PCR

Draft Human Genome

Explore human genome resources or browse the
human genome sequance using the hap Viswer

» Gene expression
omnibus

¥ Genes and disease

NCBI
Homepage

AField Guide to Molecular
Biology Resources

US. More

P NCBIin the News

tools. We presentthe course four
times a year at NCBI and atleast
tentimes ayear atvarious institutions throughout the

¥ Human genome
resources

¥ Human map viewer

NCBI NCBI's lecture and hands-on
ie computer workshop offers
F1 . ‘l d training on NCBI databases and
Guide

» Hurmanimouge
homology maps

¥ LocusLink

» Malaria genetics &

genomics
MCBI's User Services team is noted as "an invaluable ¥ ORF finder z
quide for navigation of the publicly available gename
databases " Nature, August 2001 » Reference [}
sequence project @®©
Disclaimer  Privacy staterment L)
» Retrovirus
Revised October 3, 2001 resources
¥ Serial analysis of
gene oxpression
¥» Trace archive
» UniGene
¥ vecSereen
Homolegy Map . Elocks PRO0ZS7 -
of conserved synteny I
uman Genome rResources between mouse and I
human. :
The H uman Genome Browse LecusLink. Focal pairnt 1O
A guide to online informa tion resources IGenes 'l for genes and associated
information enonam
_— . S i
Web Resources Building an informatien infrastructure OMIM. Guide o genes |
BLAST. Compare your A challenge facing researchers today is the and ‘“he”éeg d.‘JSHDLSdEI’E | i
sequence to the genome  ability to piece together and analyze the E’E'Qﬁp;nrg an 19
or its gene products. multitudes of data currently being generated —

) through the Human Genome Project. NCBrs 1 2 3 4 8 8 7 8 || RefSeq. Reference |
Cytogenetics. A i i sequences of genomic !
Cytogenetic resource of Web site serves an an integrated, one-stop, o ol 1 s Il
FISHomanoed genamic information infrastructure for contigs, mRMAs, and | Il
e uencgﬂa bed clones Diomedical researchers from around the 9 10 111213 14 15 18 | | PMOEINS I ) T

u ua ©world so that they may use this data in their SAGEmap. Gene | s
dbSNP. Database of SNPs research efforts. More... expression results from A G
ENnes

and other genetic
variations.

e-PCR. Check your
sequence for STSs and
view in genomic context.

GEO. Gene Expression
Omnibus, a public
repository for expression
data.

HomeloGene. Putative
homalogies amang human,
mouse, rat, and zebrafish.

Homology Map. Blocks of
conserved synteny
hetween mouse and

Working Draft Analysis Published

NLM Press Release

IMHGEI Press Release

Interactive Tour of the Genome
MNZBI Genome Analysis Pipeline
MNature (2/15/01) Human Genotme
Tszue

Science (2/16/01) Human Genotne
Issue

171819 202122 X Y

Genes & Disease

GE&D. Selected gene
stories for students
and the public.

REB1. Complex o

OO P P L Y a 1Y

SAGE tags mapped to
SEOUENCES.

Sequencing. Summary
of human genome
SEQUENCING Progress

MapViewer. Interactive
viewer for genome
maps sequence, and
genes

UniGene. Organization of
transcribed sequences
into gene-based clusters
UniSTS. A nan-
redundant collection of

3T3s with links to maps
and sequence.
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Genome Sequencing

Whole BAC insert (or genome)

GSS division
or trace archive l assembly

SN

_1 ///N
l sequencing clonlng isolating

l sonication
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Draft Sequence (HTG division)
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HTG Division: High Throughput Genome Records

phase 1 > < > — «— HTG

Acc = AC008701 gi = 6601005

phase 2 —— >

> HTG

Acc = AC0O08701 gi=6671909

> PRI

phase 3
Acc = AC0O08701  gi = 7328720

40,000 to > 350,000 bp




STS Division : Sequence Tagged Sites

position (microsatellite)

genome)
m Basis of Radiation Hybrid Mapping

m Segment of gene, EST , mRNA or genomic DNA of known

m PCR with STS primers gives unique product (one per

* UniGene
* Genome Assembly clecironic
m Related resource: Electronic PCR A 5
http://www.ncbi.nlm.nih.gov/genome/sts/epcr.cgi
Electronic PCR
UniSTS
Entrez BLAST O Taxonomy  Structure
Search [UniSTS ~| for
Human Query sequence: gi|12597917|gh|AC0O09453 13|ACD09453,
R Electronic PCR| 1 63047 bages
o Paste sequence(s)
Suomit >gi(12597917 Hoymo sapiens chromosome 18, clone RP11-59F14, complete
GAATTCCTTCAA
FTP site eraaTTTTTTAd SEQUENICE
Statistics CAGAAGCTTTCA
TTCAGCAGAAG( . .
ool e Site (bases) DMarker Chr. Organism
ISR SEmieey | 1763717946 D1821130 18 Homo sapiens
AT i mee il 39196 39316 D223659 18 Homo sapiens Z
LocusLink )
- 4475 74634 D1831023 18 Homo sapiens M
- ”g“iag;rﬂ?: 75611.75718 D1881049 18 Homo sapiens
subsequences
GeneMap'99 orientation, and & -
PCR product of the correct molecular weight (Schuler, Genome Res 7, 541-550,
RHdb 1997).




Results for AFM240ve5

AFM240veS

Primer Information

‘ Genethon microsatellite }

| STS (ePCR) map |

Electronic PCR results

Forward primer acc1TA Mapping Information
Reverse primer GGTAAT
PCR product size 252.2¢ Yiew all results using the Map Viey Genomic Contigs (1)}
GenBank Accession 75119 / MT_024931.6 628082  £28341 Homo sapiens chromosome mv
AFMZ240veS  Haquence Map: o 18 WOTI?%%%Z%;;%“”“
. Homo sapiens Position 39 segment (. P
Name: 4 Genomic (2)
. AFM240veS Marshfield May Cl
Alsa knowm as: D1851 oot P o] AC009453.13 17687 17046 Homo sapiens chromosome
Pl osition 18, clone RP11-55F14,
complete sequence (168947
D1831130 WI-YAC Map C bpy
Position 15| AC092706.2 139331 .. 139584 Homo sapiens chromosorme
Reference Interval: W 18, clone RP11-658F14,
complete sequence (178059
Linkage maps AFM240ve5  Genethon Map a k2 g
- Position &4 . - w
Working Draft phase 1 (from GenBank HI'GS division) L]
oy
AP0O01188.3 100866 . 101119 Homo sapiens chromosome
18 clone RF11-658F 14 map
18ql2, WORKING DEAFT
SEQUENCE, in unordered
pieces (178036 bp)
Rrtadidobl | T T e
Lr-asas ‘ NCBI Sequence Maps [©14°¢?
| —HI-5655 | Ac11ozng.s || M_10911.E SHGEC-80747
+ ACE37TL .2
| 1431
APINLL6E.S
- AFHR 39201 +
L AFHESLAHCL
- CHLC ATALE o NT_025011+5 S sHac-110d7s
—CHL 4 AT GenBank a T
L r :| W L - D1831049
14 1
01851157 ACO11059,7 =
Lour-s4s I ACO34290, 4 Dl1sz1130
L | .90009453‘1 . 7 = SHGC‘] OOZ 03
Genetic Ik [oiosuas SHGC-1067]85
enetc linkage maps | 7T NT_02435146
gemaps | I I et and 2 SHGC-103419
ACO1171246
e CHL G GATAR 4 =
. SHGC-14%911
D1EE1150 AP0 Cont|g I
—HI-670 AP 76,5 - st2G45557 4
1 ACI2L 73545 = [}
= - AQDEM34 %
YAC map ACILL01 405 M SHGC-105927
THIeLed APODL5 405 - EH45940
—HI-64T4 T
ArHasares ArHbazza0 NT_n 0935 6 T BHGC-146415
HENE PHS gL AFIILTITYE =
2;:3%;&21 AT 5 "phLssiLas T [ mym ey
EHat Az A LAFH3LZHES ACZET4504 "




GenBank: NCBI's Primary Sequence Database

G |Release 126 October2001
Genoti 13,602,262 Records
14,396,883,064 Nucleotides
80,000 + Species

| |
« full release every two months
* incremental and cumulative updates daily
"« available only through internet
ftp:/Incbi.nlm.nih.gov/genbank/
or

ftp://genbank.sdsc.edu/pub/
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NCBI Derivative Sequence Databases: RefSeq

NCBI Reference Sequences
MRNAs and Proteins

NM 123456 Curated mRNA

NP 123456 Curated Protein

XM 123456 Predicted Transcript
XP 123456 Predicted Protein

Gene Records
NG 123456 Reference Genomic Sequence

Assemblies
NT 123456 Contig (Mouse and Human Genomes)
NC 123455 Chromosome (Microbial Genomes)
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GenBank Sequences human CFTR

Show: [100 > Ttems 1-83 of 83 One page.

M 1: M86631 Related Sequences, Publded, Taxonomy
Homo sapiens (elone $T-18-5(9/16)) eystic fibrosis transmembrane conductance regulator
(CFTR) gene, 3' end intron 17B; complete exon 18; complete intron 18
£i[180296|gb|MS6631. 1 [HUMCFTR[180296]

™ 2: 564699 Related Sequences, OMIM, Protein, Publded, Taxonomy
Homo sapiens cystic fibrosis transmembrane conductance regulator isoform 36 (CFTR)
mRNA, partial cds
£i[408285|ab[S64699.1/S64699[408285]

M3: AL121762 Related Sequences, Taxonomy
Human DNA sequence from clone RP4-610C12 on chromosome 20 Contains the 3' end of a
novel gene, a putative novel gene, a pseudogenc similar to part of the cystic fibrosis
transmembrane conductance regulator (CFTR), four CpG islands, ESTs, STSs and GSSs,
complete sequence
¢il8574423]emb|AL121762.13[HSIE10C12[8574423]

™ 4: AHO06034 OMIM, Protein, Pubhded, Taxonomy
Human cystic fibrosis transmembrane conductance regulator (CFTR) gene

30653 7]gh|AH006034.1|SEG_HUMCFTRA[306537)

I90N

™ S: M355131 Related Sequences, ProbeSet, OMIM, Protein, Pubhied, Taxonomy

Human cystic fibrosis transmembrane conductance regulator (CFTR) gene, exon 24
gi[306536|gb|M55131.1 [HUMCFTRA26[306536]

M 6: M55130 Related Sequences, Protein, Publded, Taxonomy

Human cystic fibrosis transmembrane condnctance regnlator (CFTRY gene exon 23

Curated RefSeq Records: NM_, NP_

LOCUS NM 000492 6159 bp mRNA PRI 26-JUL-1999
DEFINITION Homo sapiens cvstic fibrosis transmembrane conductance

REFSEQ: This reference sequence was derived from M28668.1,
AC( M55131.1.

On Feb 17, 2000 this sequence version replaced gi:4502784.
Summary: Cystic fibrosis transmembrane conductance regulator is

LO{ member 7 of the ATP-binding cassete sub-family C. The protein 999
DE} functions as a chloride channel and controls the regulation of

AC{ other transport pathways. Mutations in this gene cause the

PI] autosomal recessive disorder, cystic fibrosis (CF) and congenital
VEl bilateral aplasia of the vas deferens (CBAVD). Alternative splice
DB{ variants have been described, many of which result from mutations

e

in the CFTR gene. !
COMPLETENESS: full length. ReVIewed

COMrrrvr—roroorg——Tmro—rorororr oo woao—acT v
PROVISIONAL RefSeq: This is a provisional reference sequence
record that has not yet been subject to human review. The final
curated reference sequence record may be somewhat different from
this one.




Alignment Generated Transcripts: XM_, XP_

Exon 11: 713916-714107 {genomic); 1525-1716 (mRNA)

— TTATTTCCAGACTTCACT TCTARATGGTGATTATGGCGAGAACTCGAGCCT TCAGAGEGTAL
Exon 2 FEErrrrrrerrrrr reerr ettt et e e
. _ N ACTTCACTTCTAATG%TGATTATGGGAGAACTGGAGCCTTCAGAGGGTAA
LOCUS XM 004980 6128 bp mRNA PRI 16-NOV-2000
DEFINITION Homo sapiens cystic fibrosis transmembrane conductance regulator,
ATP-binding cassette (sub-family C, member 7) (CFTR), mRNA.
ACCESSION XM 004980
VERSION XM 004980.3 GI:13631444

mRNA: 8 Exong

transmery

CATTARAGARARATATCATCTTTGGTGTTTCC TATGATGAATATAGATACAGARAGCGTCAT

member | Exon? Crrrrrrrrrerrrrrrrrrerrr et e e e e e e e

CATTAAAGARRATATCATCTTTGGETGTTTCC TATGATGAATATAGATACAGRAAGCETCAT g
. Exon 10 I K EN I I F G ¥ 8 Y D E Y R Y R 8 ¥V I|lw
Alignmer =]
sequence Hxon 1l
mRNA ¢l - . | CARRGCATGCCAAC TAGAAGAGGTARGARACT
Overall p FEEEEEEr e
Exon 13 CAAAGCATGCCAACTAGAAGAG
634416==
K A C ¢ L E E
.
ce Viewer: CFTR and BRCA1
sun BRCAL Evidence 224591
CHT 010771
WMEL 002215 W P M L Lm
NOWL 032103 W L 1 I Tl L Liim
WO 017567 L L i L w1 im
T 000452 MOQL 017570 1 . ‘u L w1 ium
. P A - . WM 008220 L L 1y L L L Lm
Key for display of mRNAs aligning in thi 1995_1716 TR } " — . =
. MOO 032105 1 . o L w1 ium
m Genomic secuence (C) ?g22856?‘§.16 M}% m L PETRR I PRI T R RN ]
m smodel exons, single (M) mEHA exons, single . MOQM 017568 LL . T . L w1 ioam
m model exons, = RITA exons, overl: WO 008214 L -— Lo w 0 m
overlapping (M) MM 032099 U L IETRRR T M A ST L Lm
C = contig; M = model mRNA; R = RefZeq mRIV. WO 032104 1 L TRt 1 M A A R |
mRITA preceding intron phase: 0 WO 032102 W I PETRRR AT PRI I L [TH]
goqbtttatttorag:-flank ME 032100 W L PRTRRET PRI A ST L Lm
frame 1 (1): T 3 L L M ¥ |Woo 008216 L L PRTE BT TR M A ST L T
27 exons and £E3214 ACTTCALTTOTAATERTGS LS 008212 .
ilnin:gi‘uiic 1585 oy i..i..ﬁ.aﬁ..gm m L PRI v w1
R I 007284 u L PRTREE AT M L Lm
regien LSEE & |R MM 007285 1 . i e L i w1 ium
spaniing T 8L LHMIRIN 007296 L . TR L i w1 ium
191699 b, . L m cmImE o R NM 007287 L — L M L Lm
Wiew graphic Tame : M 007288 0 L PETE L L m
only Fri0d TECTRRATTATGLETERA p \a 007299 L . AT L w1 ium
LELE RMM 00000 1 w1 mm L Z
0TI MFEpin 07301 0 ! TR PR M o
LELS el R M 0002 Lt ‘ N L i1 w1 m E
YR FEMOLMPE p o o07303 0 W i w1 iom
CIT 007935 smexon siase: | I o
MM 004980 0w LRSS E N 0 L 1w v wm 1 w1 ium
GMBEEE L 1a wua 1 Emee o Egm_mmmu GU4680 W | 0 L i
RINM 0004921 vy vwe s 0 1rus G1I64805 L L PETERT IR TR L Ly L L
mismatches Q L }:}: GU68041 L n 1 ium
indels: M5 G 08364 [
Mouse over mismatches, indels and G L EE mismaiches
number. mdels: " ' -— ' -




RefSeq Human Contig: NT_

LOCU
DEFT

mRNA complement (join (1255889..1257642,1258986..1259091,

2000
1259690..1259862,1271619..1271708,1281957..1282112,

CONTIG

join(AC073042.3:1155..2680,gap(100) ,AC074390.2:119526..151445,
gap (100) ,AC074390.2:1..5245,gap (100),

complement (AC074390.2:17705..23645) ,gap(100),
AC074390.2:97658..119425,AC073042.3:106479..121155,
AC074390.2:164226..165036,AC073042.3:70628..79503,gap(100),
AC073042.3:4627..6382,gap (100) ,AC073042.3:2781..4526,gap (100),
complement (AC073042.3:18362 209083) ,gap(100),
AC073042.3:79604..88622,gap (10 C073042.3:139234..160437,
gap (100) ,complement (AC073042.3:6 319) ,gap(100),
complement (AC073042.3:39354..45372))
complement (AC073042.3:21461..24064) ,ga
AC074390.2:156347..160294,9ap (100) | Reordering draft sequence
complement (AC074390.2:5346..10750), 7

complement (AC074390.2:153911..156246) ,gap (100),

complement (AC074390.2:23746..32402) ,gap(100),

complement (AC074390.2:151546..153810) ,gap (100),

complement (AC074390.2:57277..75275) ,gap(100),

complement (AC074390.2:75376..97557) ,gap(100),

G hical S Vi f Conti
: -, i zn i
7 1: NT_007935. Homo sapiens chro...[gi:16162572] o — oo ; papes " i
. . . . oo ¥
View on minus strand Protein coding genes
22 AC A T "SHCC-75680
I CDS with gene an AT 0T 210560 € 1
TR CR
c
Search for gene mEITA L,
501 21053
i I Other features R P
Te o CoCoCoecoeese
" Hide sequence £ O wGEs210575
G0+ 210552 ‘SHGC-L06AE2
f stanoese
e 162289 <Gle: 210563
Ce Ruzassar
1H 2H R
1 ! d 2611
5 m. g R g
J % E == B3 c A C TR 7serez
¢ - C R SHGLTSS F
e I omE2iEsl A c
10K 20K K 40K =13 60K K L K ¥ f H enps sy 2o
! i i o i ! i i e
— T S "
T GDB: 210534+
Located on Accession HT_BET7935——— .
Located on Accession HT_BB7935——@&—w++ [, CFTR Reg|on
Located on Accession HT_BET935——————=——woar
SHSS4862" T G 'st3E15143 I7E2:T G AT
£HSS4065" DTS1384
52833 Sequence: 4 »
Legend: 443201 ETEGETEGEE GLARTIGOMR CEARATGACA TCRCRBCAE TORGRGRARR AEGCTTERSE
- segnent boundaries - CDS === RHA = - gene G1E: 218593
: B
- region e other feature $ ozt ic §ibro
1 - sequence fragment shoun CpS: 20420
443861 GGCAGGCACC CAGAGTAGTA GGTCTTTGGC ATTAGGAGCT TGAGCCCAGA CGGCCCTAGD Z
ik &
Sequence: ‘ » - w
it
49821 GGTTGTETTT CATAATACAC TGAGGTAGAC TTTATATTAR RARCATACTC TCCCCAATAC 443521 RGGGRCCCCA_GGCCCORGA GACGATGLAS AGGTCACCTC TGGRARROS CAGCOTTGTG L]
49861 TCTECAAGTT GGATTTTTTT CAATATTTCT TTTCATCAGS TAGGTTCTTA TTTTATTTTA _ e
49121 TTTTGTCTEC AGCTGTTGET CTGTCTCATG TTACATTCCC ATCATTTATG TATCTEGTTT 3 Ctcustic ibro
43181 TGCCTETGAT GAAGCTGAGA ARTGTCTCAT TTTARTEGTT TCTETGTTTT GTGTCTGTCT ferskasf
49241 GTTTTCCAGT TTTRGGCAGA CATTTARACE ACTAGTEATE TCATCTCATE TRAATGACATS e ke P LERA SV
49381 CCTCTCTGCT TATTGTCCCT TGTGTTACCA RACARTATTT ATGGCTAGCG TCTGTATGCA 443981 TODRARCTTY TTTTCAEETE AEANEGTEGE CARCOGAGET TCGGARRGAE ACGTECOLAE |
49361 TGTGTECGAT GACTATTTGE TATACAGTTG CCTAGAGCAC TGTGARACTC CACATGTTCA Y
49421 ATGGAGTGAT TTCTTTTTGT TTTTCTGCAT GCTATCARGT ACTCTCARRG TGTTCCTTCS et Fibra
43481 GCTTTTTGCA TGRARGATAG GTRGAGGATA GRARGGGACA TTGCAGTARA TTCTRCTTTG 3 006204205
49541 TAGCARATTG ARTATAGAGG TTTTTCTTCC AGTAARTGTTT TCCTCCCGAT TTTTATGTAG 444241 GHERGRGERG GECETE]oTR TeSETTGGET TTGGGaTeeR, GaeeTEEGER GrTTTTEEee
ASERI BGGATETTTT CTTOADGTTA TRROGATRGS GRTAOMGGGR COGATTESOD FEOGGSEFES T e
Goe: 216513
e
Fibr
444101 RGATGCGETA TCATTCATTG TTTTGARRGA AARTGTGGST ATTGTAGAAT ARRACRGARR —

10



Map View of

G _ +|X| BHA=*X| GenBank=|X|ContigX 1
enes_seq # Xl 2X] GenBank 3]X] ““Alg—l ACCESSI0N

115Ky =

CAPZAZ cpar HHLDEILG

RefSeqs

SHCan4qes T RCIOESHEL
L1511 i_02715 NT 0079275
L15.2H I o7 Iﬁj R ACHAZE4241
L15. 3 NI L aceseara
1 iz IR 027156 ACD I G526 2
115+ 4 | ACON 24651
115+5H: ACONE045.1
L15. 6 ! CFTR ! HH_00 #3350 | AERODLLLA
115+?HE ACOO00EL .1
115,58 ! - W oeriss |Hneoaszsn.s
115+‘3H: ‘ ACO0 TSES. 1
115'1: XM— | ACOO 50541
liEu-iH: )
HEEM g o HM_02T1EG | AN G50, 2 5
l16. 504 sf—LOC WA_004975 ——HACONTET 4. 2 3
116,41 ACID#122.1 NT 007935.5
115+5H: ACONE926.1
liEu-EHE | ACON2529:1
RefSeq Genome Records: NG_
r1: NG 000004 FubMed, Protein, Related Sequences, Taxonomy
Homo sapiens genomic cytochrome P450, subfamily IITA
(miphedipine oxidase) (CYP3A) on chromosome 7
2i[13937343refNG 000004.1|[13937343]
r2: NG 000007 PubMed, Protein, Related Sequences, Taxonormy
Homo sapiens genomic beta globin region (HBB{@) on
chromosome 11
gi[1390784 3 refNG_000007.1|[13907843] 5
[

11



Other NCBI Derivative Databases

UniGene - gene oriented expressed sequence
clusters

LocusLink - central resource and interface for
known genes

I90N

EST Division: Expressed Sequence Tags

>IMAGE:275615 5’ mRNA sequence
GACAGCATTCGGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCC
TGGAGGTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATCCAGCAGAGAATGGAAAGTCAAAT
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGGAGAGA
GAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACAC
TGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTTGAACCATGTNGACTTTGTCACAGNCCC
AAGTTNAGTTTAAGTGGGNATCGAGACATGTAAGGCAGGCATCATGGGAGGTTTTGAAGNATGCCGCNTT
TTGGATTGGGATGAATTCCAAATTTCTGGTTTGCTTGNTTTTTTAATATTGGATATGCTTTTG

] o ] S e s S ) =) AN

>IMAGE:275615 3’, mRNA sequence
NNTCAAGTTTTATGATTTATTTAACTTGTGGAACAAAAATAAACCAGATTAACCACAACCATGCCTTACT
TTATCAAATGTATAAGANGTAAATATGAATCTTATATGACAAAATGTTTCATTCATTATAACAAATTTCC
AATAATCCTGTCAATNATATTTCTAAATTTTCCCCCAAATTCTAAGCAGAGTATGTAAATTGGAAGTTAA
CTTATGCACGCTTAACTATCTTAACAAGCTTTGAGTGCAAGAGATTGANGAGTTCAAATCTGACCAAGAT
GTTGATGTTGGATAAGAGAATTCTCTGCTCCCCACCTCTANGTTGCCAGCCCTC

U N~

make cDNA

) 1 :
library 80-100,000 unique

cDNA clones in library

I9ON
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EST hits INPP1 mRNA

Distribution of 125 Blast Hits on the Query Sequence

H20231 wvo76e07.rl Scares adult brain NZb4HBS55Y Homo sapiens cDNA .
Color Key for Alignnent Scores
50-80
117z LI L U B B B B B N N s B B B By B
o 250 500 750 1000 1250 1500
—
INPP1 mRNA

.5= 640

I90N

What is UniGene?

A gene-oriented view of sequence entries

*Nonredundant set of gene oriented clusters

*Each cluster a unique gene

reagents

*MegaBlast based automated sequence clustering

sInformation on tissue types and map locations
*Includes well-characterized genes and novel ESTs

*Useful for gene discovery and selection of mapping

http://www.ncbi.nlm.nih.gov/UniGene/

I9ON
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Hs UniGene Statistics

64,436 mRNAs + gene CDSs
1,137,040 EST, 3’reads
1,215,789 EST, 5’reads
+ 597,535 EST, other/unknown
3,014,800 total sequences in clusters

Final Number of Clusters (sets)

UniGene Build 144
Nov. 20th, 2001

96,574 sets total z
b
20,213 sets contain at least one known gene
95,519 se# 80% uncharacterized transcripts be EST
19,158 sets contain both genes and ESTs
UniGene Collections sept 25, 2001
Sequences Clusters
Animals
Homo sapiens human 3,014,800 96,574
Mus musculus mouse 1,825,043 89,242
Rattus norvegicus rat 298,003 59,265
Danio rerio zebrafish 56,938 10,642
Bos taurus cow 87,310 7,367
Xenopus laevis frog 58,133 11,984
Plants
Arabidopsis thaliana  thale cress 131,068 25,997 5
Oryzia sativa rice 47,841 12,836 H
Triticum aestivum wheat 31,826 2,744
Hordeum vulgare barley 34,812 4,041
Zea mays maize (corn) 69,231 7,161
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Cluster Hs.32309
Links and Homology

UniGene Cluster Hs.32309 INPP1

Inositol polyphosphate-1-phosphatase

SEE ALSO
LocusLink: 3628
OMINM: 147263

HomoloGene: Hs.32300

SELECTED MODEL ORGANISM PROTEIN SIMILARITIES
organism, protein and percent identity and length of aligned region

H. sapiens:  sp:P49441 - INPP HUMAN INOSITOL 100 % / 398 aa
POLYPHOSPHATE 1-PHOSPHATASE g

M. nuisenins: sp:P49442 - INPP MOUSE INOSITOL 80 % / 396 aa i
POLYPHOSPHATE 1-PHOSPHATASE

C. elegans.  pirT27862 - T27862 hypothetical protein ZK430.2 - 29 % /198 aa

Caenorhabditis elegans

Cluster Hs.32309
Mapping Data

UniGene Cluster Hs.32309 INPP1

Inositol polyphosphate-1-phosphatase

SEE ALSO
LocusLink: [MAPPING INFORMATION
OMIM: Chromosome: 2
HomoloGene:| cyiggenetic Position: 2q32
SELECTED pi¢ ¥Whitehead map: WI-9155, Chr.2, YAC contig WC2.15
organism, prote¢ UniSTS entries: WI-9155 Genomic Context: Map View
H. sapiens: 5 UniSTS entries: 108488 Genomic Context: Map View 2
| e - ; . : S
M Ny UniSTS entries: SHGC-8914 Genomic Context: Map View ®
1
C. elegans.  pir'T27862 - T27862 hypothetical protein ZK430.2 - 29 % / 198 aa

Caenorhabditis elegans
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Cluster Hs.52509

Expression Data

UniGene Cluster Hs.32309 INPP1

Inositol polyphosphate-1-phosphatase

SEE ALSO
LocusLink: |[MAPPING INFORMATION
OMIM: C
EXPRESSION INFORMATION
HomoloGene: c . .
c¢DNA sources: Brain, CNS, Colon, Eye, Germ Cell, Heart, Kidney,
SELECTED M Liver_, Lung, Pancreas, Pooled, Pros_tale, Stomach, Testis,
organism, protd U Tonsil, Uterus, Whole embryo, am.mon_n(?mlal,
H ioms o bladder tumor, bone marrow, brain, cervix, colon,
- Seproas. 1 U denis_drash, epid_tumor, head neck, head normal,
U kidney, liver, lung, lung normal, marrow, muscle
M. mruscubis: 5 (skeletal), nervous_normal, ovary, placenta_normal,
I_ prostate, prostate_normal, stomach
C. eleguns: pIT2  pogMap:  GS 6746
Caeng .
SAGE : Gene to Tag mapping

I90N

mRNA/GENE SEQUENCES (4)

AF141325 Homo sapiens inositol polyphosphate 1-phosphatase
{INPP1) gene, complete cds

XNM_002279 Homo sapiens inositol polyphosphate-1-phosphatase &

L08488

(INPP1), mRNA

NM 002194 Homo sapiens inositol polyphosphate-1-phosphatase
{INPP1), mRNA

Human inositol polyphosphate 1-phosphatase mRNA, F &8

complete cds

EST SEQUENCES (10 of 136)[Show all ESTs]
AT634687 cDNA clone IMAGE: 2288044 Uterus 3'read 1.8 kb F
H52036
H52141

Al244189

H30231
H26976
R85218
R85219
AAL115192 ¢DNA clone IMAGE:491608 Uterus
AAL115193 cDNA clone IMAGE:491608 Uterus

Cluster Hs.32309

c¢DNA clone IMAGE:180803 Brain 5'read 1.8kb ®
¢DNA clone IMAGE:180803 Brain 3'read 1.8kb F
c¢DNA clone IMAGE:1865821 Kidney 3' read 1.7 kb 'F
cDNA clone IMAGE:183876 Brain
c¢DNA clone IMAGE:183876 Brain
c¢DNA clone IMAGE:180546 Brain
cDNA clone IMAGE:180546 Brain

5'read 1.7 kb 2
3'read 1.7kb F
5'read 1.7kb F
3'read 1.7kb P
5'read 1.6 kb F
3'read 1.6 kb FI&8

PlA

Sequences

I9ON

16



LocusLink

LocusID Org Symbol Description

3628 Hz INPP1 inositol

Full report

y1  inositol

polyphosphat

LocusLink —|HomoloGene

Map Viewer fe

UniGene

alase | RefSeq

polyp Available for
Hs human
- Cyto Mm mouse
-AsseRn rat
Dr zebrafish
sGenome ar .
Dm fruit fly

GenBank Accessions
mic Sequence

dbSNP

*Entrez links

s N . L1 om 3
Click to Display mRINA-Genomic Alignments (spanning 27868 bps) O C u S Map Information ?
e | Chromosorne : m
Cytogenetic: 2932 HUGO
Homo sapiens Official Gene Symbol and
Name (HGNC) R e p O rt INCBI Reference Sequences (RefSeq) ?
INPP1: inositol polyphosphate-1-phosphatase Category: REVIEWED
mRIVA: MM_002194
LocusID: 3628 e
— ? Protein: WP_002185 inositel BL
RefSeq Summary: INPP1 encodes the enzyme inositol polyphosphate-1-phosphatase
polyphosphate-1-phosphatase, one of the enzymes involved in Domains: Inositol monophosphatase score: 511
phesphatidylinositol signaling pathways. This enzyme removes the farmily
the phosphate group at position 1 of the inositol ring from the GenBank L0488
polyphosphates inositol 1 4-bisphosphate and inositol
1,3 4-trisphophosphate. L| n ks .
_— T Genome Annotation
Proteome Summary: Inositol polyphosphate-1-phosphal NT 022157 sV mvev
hydrolyzes inositol 1,3 4-trisphosphate to inositol p m Pu b M ed
1,4-bisphosphate 1 supported by alignment.
Locus Type: gene with protein product, function knewn myv M apVI ewer with mEIA
inferred .
X 002279
Product:  inositol polyphosphate-1-phosphatase sV Sequence VIG‘WGI’
Function Submit GeneRIF (ALl Pubs) . . KPP 002275 BL
EC Number: 31357 ev Evidence Viewer | ==
. Inositol monophosphatase score: 351
Gene Ontology™: B L BLASTLlnk family
Term Evidence Sourc|
« signal transduction P Prote pences ? g
- phosphate metabolism P Proteome pm Type Protein @
« inositol-1,4,-bisphosphate E Proteome pm Los4g8 m ALABE11T BL L
1-phosphatase - §
|Additional Links ?
Relationships ? ¢+ OMIM: 147263
Mouse Homology Maps: N gm(‘gmil: Hs.32309
¢ GeneCards
HCBLvs. MAD L27a0ell byppl Hs Mm ¢ EEGG pathway. Inositol phosphate metabolism
TC3C vs. MGD 12710 cM  Inppl Hs Mm
UCSC vs. Hudson et al 188690 cR AV137389 Hs Mm Io fop
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Polymorphisms from DB SNP

c From SNP Database:

( Submitter Handle: CHGHH
Submitter Batch ID Martens-260201
Releass Date: Apr 10 2001 3:59%PH
Holecular type: Genonic

No. of Chroncsones sampled: 144
Synonym defined

Organism: Hono sapiens
Submitter Method ID HETHOD-Seqg
Citation:

DH& sequence diversity in the human inositol polyphosphate l-phosphatase
gene (INPPLl) in lithiun-treated bipolar patients

View citation details

HCBI issay ID 2979072
Submitter SFP ID inppl00&4
SYnonyns :

LOCUSID 2628
Submitter STS ID

STS Accession not available
GenBanK Accession AF141305
Comment.

Alternative SHP Nane:68243G

Gene Name INFF1
Length: 173
Linkout_URL http ~<wyw dr-martens no-ressarch-lithiun inppl-sup inppl showinfo.ssp?id=inppl0084

Flanking Sequence Informatiom

£ Assay: ACAACTCAGE CAGCTGCATG CATATAAGTA ACTTTCTGAA ATAAACTAGC TACCTGATAT

CTATTCCTAG
GTATCATTAR
RAATTTT

Observed:

RACATGCA
GAAACACCGG
ABAAGGAGAC
CTGGGGCTGE

3' Assay

ACTTAAAGGT
GTTTGAAAGT
TCTTCTACAG

TTCACTACAG
CTCTGAGGCA
TATCAZAGCT
TTATAAGAGC

GTTAAGATTC
GACATGAGTA
GTGGAAAGGA

CTCACCATCT
GCATTCTCCC
GCATTGTCAC
CTATGTGTTG

ACCATGTTAT
ATGAARAACE
CAGTGCTATT

CTAGAAGAAR
CCAGTTTTTC
GTGTGTGTGG
TCCAAGGCCT

GATGAATTGT
AATGTGATAA
GGGGCCTTTC

CGGCAGTGAA
AGCCGTAATT
AGATCGCATA
CGTTGACATT

GTATTTCTTC
TCATCACCAR
TTACAT

ACACACACTG
AGTACAAGTG
TTTGGGGCAG
TACATC

I90N

Advanced Protein Neighbors: BLink INPP1

PubMed

Go back

eellular organisms
Bacteria
~-yProteobacteria
byeamima subdivision
B-Pasteruellaceae group-y-Actinobacillus actinomycetemcomitans [ 1 BLAST hits
Pseudomonaceae/Moraxellaceae group-yPseudomonas aeruginosa [1 BLAST hits
alpha subdivision-y Rickettsia conorii [1 BLAST hits
Eukaryota
“-yBilateria.
5 Pseudocoelomata §, Caenorhabditis elegans [2 BLAST hits
Coelomata
BDeuterostomia
“-y Butheria
Primates-y Homo sapiens [4 BLAST hits Query]

BLAST OMIM Taxonomy Structure

Rattuz -y Rattus norvegicus [1 BLAST hits]
Mus-y Mus musculus [3 BLAST hits
Cetartiodactyla -y Bos tanrus [1 BLAST hits
B-Protostomia -y Drosophila melanogaster [4 BLAST hits

I9ON
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Related Structures

BLAST PubMed MNucleotide Protein Genome Structure Taxonomy Help

Query: gidS04703 inositol polyphosphate-1-phosphatase [Homo sapiens]
Matching gi: 186426, 1352464, S678815, 15930108, 11428852
Lineage: Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Primates;

Catarrhini; Hominidae; Homo

Best hitsl Common Tree | Taxonomy Report | 3D structures | CDD-Search |GI list

2 BLAST hits to 2 unique species Sort by taxonomy proximity
@ Archaea @ Bacteria E Metazoa @ Fungi @ Plants E Viruses E Other Eukaryotae

Keep only | | cut-Off [1oo Select | Reset

999485 Tnositol Polyphosphate 1-Fhosphatase
15825834 Chain A, Crystal Structure Of An Enzyme

(1-

I90N

File Wiew Style Color Option  Help

‘ IModeling Template
for Human INPP1

File Alignment Options  Help

Go b |er 0 col: |0

I?U 2EIIU Z}U Z%U Z?U Z%U Z?U 2?0
1IHP | VDIQTGVPLMGVINQPFVSODLHTREVKGOCYWGLSYLG NIHSLLPPVSTRSHSEAQSoGTONPSSEGSCRESVVISTSEKE
HP_002185 @ VDIQTGVPLHMGY INOQPFVSRDPHTLRUKGOCYWGLSYMGTHNHESLOLTISRRNGSETHTYGHNTGSEAAFSPSFSAVISTSEKE

-
2".;’[ :|

Al l v
Ready |
-
4 3

I9ON
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CDD: Inositol monophophastase Domain

=1olx|

P

F00459
atase family

ERFEO description (entry IPRODD7 60

everal proteins share two sequence motifs [WMEDLINE.
se proteins, vertebrate and plant mositol menophosphatase

ebrate inositol polyphosphate 1-phosphatase (EC:
i}"‘
£

-ioix

0 170 1?0 190 2?0 iI
UVDPiDSTYQYIKG‘ PSGLQCVTVLI TG\:’P z
IIDPIDGTEHFIHG L ~Mmmnmnnne POFAVSIGLLY~w~mwmw HGEP Q
CLDPIDGTEKGFLRG™~™ ~EQFAVCLALIV™ DGYV w
VIDPIDGSENFINGL™ ~PEFFAFCFGVFK~ HNEFP i
IIDPIDGTTHEVER PEVAVSIGEAU™
IVDPIDGTTHFARG PIUGISLGLLY
VIDPIDGTSSFVRG PIFATLIGLVYD
VIDPIDGTESFITG PVFGTLIALLY
LYDPLDGTREFVDG QEFTYNIAYVIE
LYDPLDGTEKEFIKR ~GEFTYNIALID™
Query: Iﬂ _I »
sbict:
Ready |
Query:
sbict: T
GG l
$i-lf wGenome
PubMed Nucleotide Protein Genome Structure PopSet Taxonomy OMIM  Help
Search for Ilnppl on chromosome[sl Find
" Ehow linked entries Help [~ Adwanced search
Homo sapiens senome view  build 26 BLAST search the human genome
ﬂ ] 10
iz 3 o+ 05 & T8 9 18 1 1z 13
Hits: 2
- I
I O O O O
11 [ I
415 6 17T 18 13 w22 ¥ v oW 4
Hits: %
2]
I Search results for query "inpp1™: 2 hits
Chr Match Map element Type Maps
2 INPP1 WI-9153 sty STS|WI_YAC
2 INPP1 INPP1 locus Genes cyto | Genes_seq
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Map View INPP1
|

SEQUENCE MAPS

Homo sapiens Map View build 26 «Clone
Chromosome 2 -Contig
isplay Settings - Netscape )
(12[ 2]3;\1,]);1]51 *UniGene (EST)
uery: : g o
T Order of Maps Displayed (left to right): *GenBank
Total Genes O IContig j IGenBank j «GenomeScan
Region Displa;
bp Download, I ruler I ruler .g.le_ge_sequence
Genes Labeled : = ot > *
cenesobeid| [UniGens = [Veraton = | Variation
mrel [ nler I~ ruler
e CYTOGENETIC MAPS
‘i i |----Se|ect map---- j |----Se|ect map---- j -Ideogram
G| T rler I ruler *FISHClone
| s ! 5 *Genes_Cytogenetic
T Master Map (rightmost map with descriptive text): *Mitelman
': o IGene_Sequence 'l 7 ruler Chromosome: |2_ Regi Morbid
| vl GENETIC LINKAGE MAPS
| esmecnns! | Options: *Genethon z
[ |7 Show cotnections [ Verbose Mode *Marshfield 8
L]
| GenBz| Page Size: IZD RADIATION HYBRID _MAPS
e p—— *GeneMap99_G3
) [ [Close “GeneMap99_GB4
mwl NCBI_RH
Contlg i acmmg g j N KIAAQ0%44 «Stanford_G3
T v E vaoms L Klaa13ol *Whitehead_RH
Contig #X]GenBank #1X] 5T5 2 X] Yariation ﬂ&lﬁenes_*seqﬁl symbol
5291430
rs291432 I N P P 1
ACO37444. 2
Genes Z I |
SNP ooming In
+rs 2067356
2067359
2736621
STS |
+E 2552753
+—EHEC-145513
+—EHEC-145512 +rs1954626
WT_nzaar,s || ACHL3895. 3 viheies NP1
+rs2067401
rs2067410
+rE2067413
+rs2067419
2067429
+s1561649
+—EHEC-5914
+s1530225
GenBank &
en an 2067452 n
—paeiee. rx 2067454 E
ACO 3335841
+s1440990
Contig ‘ 22552754
v
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Finding the Human Prestin Gene

Prestin is the motor protein of cochlear
outer hair cells

Jing Zheng*, Weixing Shen*, David Z. Z. He*, Kevin B. Long, Laird D. Madison & Peter Dallos*

* Auditary Physiology Laboratury { The Hugh Knowles Center), Departments of Newrobiology and Physiology and Communciation Seiences and Disorders,
Northwestern University, Evansian, [linois 60208, USA
f Center far Endocrinalogy, Metabolism, and Molecular Medicine, Department of Medicive, Northwestern University Medical School, Chicage, liinais 60611, USA

The outer and inner hair cells of the mammalian cochlea perform different ions. In 1o changes in
potential, the cylindrical outer hair cell rapidly alters its length and stifiness. These mechanical changes, driven by putative
molecular motors, are assumed to produce amplification of vibrations in the cochlea that are transduced by inner hair cells. Here
we have identified an abundant complementary DNA from a gene, designated Prestin, which is specifically expressed in outer hair
cells. Regions of the encoded protein show moderate sequence similarity to pendrin and related sulphate/anion transport proteins.
Voltage-induced shape changes can be elicited in cultured human kidney cells that express. pmsim. The mechanical response of
outer hair nells 1o voltage change is aocnmnamsd by a “gating current’, which is mani We also
his kidney cells. We conclude that prestin i |s 1hn motor protein of the cochlear
outer hair I:BII.

Cochlear hair cells are non-neuronal epithelial cells that transduce  do not depend on either ATP or (ref. 6), and they can be elicited
acoustic signals. Outer hair cells (OHCs) are responsible for the  with unchanging amplitude at microsecond rates up to high audio
exquisite sensitivity and frequency-resolving capacity of the normal  frequencies™. Motile responses are accompanied by charge move-

mammualian hearing organ'; they provide local mechanical ampli-  ment, which is reflected in nonlinear capacitanc akin to the Z
fication (the ‘cochlear amplifier’) in the form of feedback. In  translocation of gating charges of voltage-gated ion channels'. This [
contrast, inner hair cells convey auditory information to the nonlinear capacitance is widely used as a *signature’ of the electro- [ve]
brain. Quter hair cells have cylindrical somata of constant diameter  motile process™". Matility is also accompanied by a change in the L]
and variable length. When their membrane potential is altered axial stiffness of the cell ™. By virtually any test, electromotility and
somatic shape changes of up to 5% occur; the cell shortens when  electrically-induced stiffness changes are correlated (D.ZZ. and
depolarized and lengthens when hyperpolarized™. Length changes  PD., unpublished data) and we collectively describe them as
Forward subtracted (JHG-HG) Reverse sublracted (HO-OHT)
A - - .
B - -
c e . - -9 -
Distribution of ¢ Blast Hits on the O Distribution of 17 Blast Hits on the Sequence
[rouse-over to show defline and scores. click to show [nense-over to show defline and scores. Click to show alignments
Color Key for Alignnent S Color Key for Alignnent Scores
<40 A0 50-80 50-80
1 -7 ! 1 ! 1 1 I 1 1 1
0 280 500 780 1000 1950 1] o 250 500 790 1000 1250 1500 1750 2000
Score E
Sequences producing significant alignments: $equences producing significant alignments: (hits) Value
110445387 | gb | A€005064.3 |AC005064 Homo sapiens clone CT|gi|15488554|gb| ACDS3701.1| Homo sapiens chromosome UNK clon... 230 3e-57
01]14485286| gh| ACDS2065.1|ACOS2065 Homo sapiens chrowosome ... 161 2e-36
Ali grments
Alignments
>gi|10445387 |gb |AC005064.3 |AC005064 Howo sapiens clone CTI
Length = 119484 >gi| 154585541 gb| ACOP3701.1] Howo sapiens chromosome UNK clone RP11-1252L15, #++ SEQUENCING I
PROGRESS *#%, 23 unordered pieces
soore = 230 bits (116}, Expect = 2e-57 Length = 193104
Tdentities = 143/152 (948}
Strand = Plus / Minus Score = 230 bits (116), Expect = 3e-57
Identities = 143/152 (94%)
Strand = Plus / Minus zZ
Query: 736 S
(RN R NN RN R RN R R AR RN R AN ) w
Sojot: 6079 Query: 736 795 =
(AR R RN R RN AR AR AR RN AR AR R R Y]
Shict: 151624 151565
Query: 796
hrets 6018 (RN NN RN R RN R AR RN RN AN Query: 798 855
et [N RN NN RN R R RN R RN AR R AR AR AN RN RN
Shict: 151564 151505
Query: 856 287
PUUE T TEEEEE LT Cuery: 856 aa7
shjot: 5950 3528 FECE TEEEE VD LT
{Sbjot: 151504 ttgooggogootattectitagagtorotge 151473
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Searching the Human Genome

Genotnic B

Human

JCBL Genomic
Search I LocusLink - I

Database: |gen0me
¥ use MegaBLAST

Begin Search |

for |
BLAST BLAST the Human genome
OvEriEWw
FACS Compare your query sequence to the worlung draft sequence of the human genome
NEws ot its mEIA and protemn products.
rmanual
references

j Programlhlastn j

Enter an accession, g, or a sequence in FASTA format:

>gi|12188917 |emb |AJ303372.1|RNO303372 Rattus norvegicus mRNA d
ATGGATCATGCTGAAGAAAATGAAATTCCTGCAGAGACTCAGAAGTACCTCGTGGAAAGGCCT
GTCATCCGGTCCTCCAGGAGAGGCTGCACGTCAAGGACAAAGTCACAGACTCCATCGGGGATA

GCAGGCATTCACGTGCACTCCTAAAAAAGTAAGAAACATCATCTACATGTTCTTGCCCATCAC Z
TTGCCAGCATATAAATTCAAGGAGTATGTGCTGGGTGACTTGGTCTCGGGCATAAGCACTGGG 8
AGCTCCCCCAAGGCTTAGCCTTCGCGATGCTGGCAGCTGTGCCTCCGGTGTTCGGCCTGTACT * =
|
Optional parameters
Expect Filter  Descriptions Alignments
jomt x| [default | [100 x| {100 =]
BLASTH 2.2.1 [Apr-13-2001] Score E
producing significant alignmencs: (bits) value
Reterence:
aesenu, seenen |l HUmMan Genome Database | |-z ooso.sime7 0007 somo sspiens coromosone 7 working ... 290 am-s7
Jinghui Zhang, Zhe!
"Gapped BLAST ana K A1ignments
programs"”, Hucleic|
3120 contigs et 4 0.5 £ R s s s e sence et
RID: 1007851207-182 . Length = 4572081
s as1zzsceean| 2-9 Dillion letters P -
WRNA for prestin ldentities = 143/152 (94%]
(2235 letters) Strand = Plus / Minus
Database: Homo sapierd genomic contig sequences Query: 736 798
2120 Seumencess 2,065, 425,778 teval letsers R e A
Shict: 756737 756678
If you have any problems or gquestions with the results of this search Query: 796 855
pleass refsr to the DLAST FRGS TR R A TR AR AR A Y
Bbict: 756677 756618
13 hits to one contig | |aer: s
FULC LT T D
Shicc: 756617 756556
Show postions of the BLAST hits in the humzn genome vsing the Entrez cors = 180 mits (S1), Expect = zedz
Genotnes MapViewer Taentities = 148/167 (88%]
Strand = Flus / Minus
4
Query: 569 628 [9Y
Distribution of 13 Blast Hits on the Query Sequence angous msamss MULLLILUTULILTUL LT G T E
[House—over to show dafline and scores. Clisk to shou aligmments
Query: 629 sss
Color Key for Alignrent. Scores VU U LU T T VU T D T
Shict: 759225 759166
- I} 1 1 1 1 T 1 Il 1
0 250 500 750 1000 1250 1500 1750 2000 Query: 683
VUL T LU U T T
Shict: 759165 789119
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Genomic Context of BLAST Hits

Gel:lesrseqﬂﬂ l’iﬁﬁanﬂ& jUni.l:iene:'&l Genl’}ankzlﬂ ContigAﬁl accession otient.
3 - :n 52 Unknown LuiTiley
ZRFL HE7_8037_24s ER =1: {58379 1n-11anr<:
1" ACON4B6E.L 3
Genome Scan| 2 . vasd || Contig
Models : h . L4200k
; paRcz ilﬁ?_ﬁllﬁ?_b‘i :ﬁ“ - Heo b5 101210K:
= - 3 Elast hit Tdentity=84% query: 2142..2041
=i GenBank peed |/ Zot e
3 Elast hit Tdentity=25% query: 19821785
! ! ! forsamietzsnd |Th— Blagt vt Tdentity=89% query: 1783..1674
I cpnoralidzaned Blast hit Tdentity=96% query: 1660..1583
APONZ343.L ]
[Genes EST hits ety NT 0079306 +
Lu4zeikd Elast hit Tdentity=28% query: 12331118
her 0057 0s mam: Elast hit Tdentity=2%%4 query: 1120, 985
| . RoIT20ES.1 ] Elast hit Tdentity=25% query: 968, 895 Z
L4250k . i “
f f ' ' 3 |-&' - Blast hit Tdentity=%4% cquery: 887..736 E
Rcummm"“i Elast hit Tdentity=28% query: 735..569
. . . wasmkd |y~ Blast hit Tdentity=86% query: 570,402
1 1 1 1 3=
- - ' “ecovsoesssarord | | Dlast hit Tdentity=R5%% query 4053 291
' ' ' ' 3 7Y Blast hit Tdentity=88% query: 293..157
1043520K5
R R il Blast lut Tdentity=84% query: 1541
Finding a candidate gene
4
(oY
Lve)
L]
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Fanconi Renal Syndrome

7 1: Am J Hum Genet 2001 Jan;68(1):264-268 Related Articles, OMIM, Books, LinkOut

The University of

Cl o Press
Genetic and physical mapping of the locus for autosomal dominant renal
Fanconi syndrome, on chromosome 15q15.3.

Lichter-Konecki U, Broman KW, Blau EB, Konecki DS.

Center for Medical (eneties, Marshfield Medical Research Foundation, Marshfield, WI,
TUSA.

Autosomal dominant renal Faneoni syndrome is a genetic model for the study of proximal
renal tubular transport pathology. We were able to map the locus for this discase to human
chromosome 15a15.3 bv senotvpine a central Wisconsin pedigree with 10 affected

a1 D155182 and D15S143 [ e repeat

chromosome I5qI5.3. Linkage andgfaplofype analysis for an additional 24 markers

flanking D155659 narrowed the inferval to approximately 3 eM, with the two highest Z
single-point LOD scores observef being 4.44 and 4.68 (for D155182 and D155537, 8
respectively). Subsequently, ag mplete bacterial artificial chromosome contig was H
construeted, fre ui Genomic Sequence Database, for the region
bounded b identification of the gene and gene product
altered in autosoiira-deminaen errat Fanconi syndrome will allow the study of the
physiology of prox]mal renal tubular transport.
PMID: 11090339 [PubMed - indexed for MEDLINE]
Master: STS Map Display settings 1
¥ Total STSs On Chromosome: 3161 [48 not localized M a‘p VI ewer
Region Displayed: 31M-41M bp Download/View .
Sequence i D|Sp | a.y
STSs Labeled: 20 Total STSs in Region: 311
Genes, seq_l_lﬂar‘shfleld_l_ISTSJ marker Kbp
i SoDissess 31657
- - SHGC-105791 31891
| E D158194 33002
e 2 - SHGC-101197 33957
£ | ePCR results (bp)
) =/ D158132 36858
o, T s 3| SHGC-102816 37353
Far A 2| D158892 37585
" 81 38089
’ Marshfield ma_lp (cM) hms 38360
T |- FBN1-53 38383
] | 5 FBN1-32 38423 z
l L =) FBN1-15 38454 %
i ;  EBN1-4 38549 ™
Annotated Genes (bp) £ g SIBG4097 38828
L T SHGC-64137 39073
i;- MR T © s8G4054 39498
R — iz . - D15s1s? 39616
A DiEis: DIssoso 40231




Finding Map Location
E Home sapiens genome view build 25 BLAST search the human genome
|| “ 1 1
¢ T T T
i EERRERERRE
itz 2 4 5 & 1 8 3 1@ 1 1z 13
H‘H"ts' m
|
= 1] 1] ] 1 2 2 " 2
T O I
4 15 16 17 18 18 @ m oz % ¥ T
Hits: 2
[ Search results forl Genetic Map |OR D151 €PCR- sequence map &
=1
Chr Match Map element Type WMaps
15 D155182 uT477 sts arshfield | STS
L_| 15 D155143 D155143 sts  STS | WI RH | Genethon | Marshfield
15 AFMO16ygl AFMOl6ygl sts GM99 G3 | ING | STS | Stanford G3 | NCBL RH
Sequence Maps
Genes Labeled: 20 Total Genes in Region: 45
Contig=*X| GScan#X| UniGene #X| Eenes;seqﬁl symb orient. llllkS C}’TO. ﬁlll name
e H:lsitnsnl..__:g.: Dhil ' il MEIS2 v sv  ev 15ql11.2 Meis (mouse) homol
) N _ HH114 + sv ev 15 hypothetical protein
S I KIAA0377 gene pro

oz o Annotated Genes - master [*411-2
oons sv—ev—15q15.3-q21

SLC28A2 sv  ev 15ql5

NT_124651,4

MGC3347 sv  ev 15

- He15 10351 ot
=15 1035 e
"I 15 s .

=-He1E_L0381. )

3 -He15 L0351, 53

: PA + gv  ev 15ql1.2
e MEF-2  + sv  ev 15qll1.2

SLCI12A1 sv  ev 15ql5-q21.1

‘ Genome Scan models

E ”“5—‘“51“;‘ EST hits (UniGene) & SLC30A4  + sv  ev 15¢11.2-q21.3 solute carrier family

FEN1 + sv  ev 15q21.1 fibrillin 1 (Marfan s

E |- CRI1 ‘ sv  ev 15q21.1-q21.2 CREBBP/EP300 inh

Wit 4de-- ] KIAAD236 + sv ev 15 KIAA0256 gene pro

. 0 i GATLK2 ‘ gv  ev 15 galactokinasze 2

Genolmlc COﬂtIgSr e 'i FLI21439 . sv  ev 15ql4 hypothetical protein
D | womg ¢ HSPCI29 +  sv  ev 15ql11.2 hypothetical protein

s nastr RaEr g MGC14161 + sv  ev 15 hypothetical protein
e, WEEE o MFAPL . sv  ev 15q15-q21  microfibrillar-assoc
I i GRP58 + sv  ev 15q15 glucose regulated pr
EiE;iE?Eig = E%ggzéi v CEMT1  + sv  ev 15gl3 creatine kinase, mito

dual oxidase 2
solute carrier family
hypothetical protein

pallid (mouse) homo
myelin gene express
solute carrier family
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Contig#X| GScan=X]
tf T He15 103514,

UniGene 2| X]

3 Hz+ 175957
e Hs+ 153400

Hs 4125852
Hs+ 104336

T T |

Ha + 222159

Hs15 1035144

=HT_010194.5 -Iﬂsls—lﬂsslu . \.

Hs+ 118422

HelS_10551.s — =0 o

T —FtUnknown
Hs15_ 103514+ ‘ -

Hs 4 323966

R |

He 4 323966

T Hil5 10350es | J
¥

(i d

X
Eent?hseq_l symb

EIF351

Finding Candidate
Gene

Disease Gene Candidate
Supported by

MeEST hits

~eGene predictions

LOC113201 -

I90N

(Ijlick to Display mRINA-Genomic Allilgn‘nlmil‘tsI (spannin"g 9‘7I99.0 bps)
ETErTT RN
| Homo sapiens Official Gene Symbol and Name

None Available

Interim Gene Symbol and Name:

HSPC129: hypothetical protein

LocusLink Entry

LocusID: 51496

oweriew —submitt But what could it do?
Locus Type: gene with .
unknown
Product: hypothetical protein i
Alternate Symbols: HSPC058 Categnry:.NCBI f}enome Annotation
Map Information 2 G Contig: NT_010194 SY mv ev
Chromosome: 15 mv 1. Evidence: supported by alignment with
Cytogenetic: 15q14 RefSeq A
Model mRNA: XM 032383
INCBI Reference Sequences (RefSeq) ? Model Protein:  XP_032383 BL
Category: PREDICTED 2. Evidence: supported by alignment with
mRNA: NM_016396 mRNA
Protein: NP 057480 hypothetical p BL Model mRNA: XM 037327
D i NLI interacting factor. This — seore: 443 Model Protein: = XP_057527 BL
family contains a number of
NLI interacting factor GenBank Sequences ?
isoforms and also an Nucleotide Type Protein
N-terminal regions of RINA AF161478 m AAF29093 BL
olymerase I1 CTC AF161543 AAF29030
phosphatase and FCP1 § D m I BL
hesphat " .
GenBank ﬁ iAdditional Links ?
— + UniGene: Hs.104336
Source:
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BLink Results

EA.rchaJea E Bacteria IE Metazoa EFungi IE Plants EVimses E Other Fukaryotae

Keep only - cut-Off IlDU Select | Reset

1825 26

1489 26

37T
630

630

471

449 3

406 18

406 18

405 26

309 4

9 4
4{ Hit to yeast
389 26

a8 4

SCORE P ACCES3ION GI
2378 26 ¥p 032383 147851485

LAF209030 6841354
BARS1AA4 T0ZZal13
ARFAO0A4A 73319518
CABBTA5Y 7573353

T48545 112823018

3

3 T48545 11262308
B30 3 NP 1946747 15239800

3

BABG3547 15289850
BAB19125 11761135
ARF17484 03572058
ARF17482 B372954
BARZ16AT ZZB978A

405 26 NP 005783 5031775

AADZB548 4731912
CARO7541 1360322
5604841 2131751

NP 013119 £323047

ARF17481 B372952
JC5707 7512494
CARS97454 1360175

4 4 Mp 013007 & [18

PROTEIN DESCRIPTION

hypothetical protein [Homo sapiens]

HSPCO58 [Homo sapiens]

unnamed protein product [Homo sapiens)

containg similarity to several yeast and human
putative protein [Arabidopsis thalianal
hypothetical protein F14F18.30 - Arabidopsis th
putative protein [Arabidopsis thaliana]
contains ESTs AUODSZ100(Cll346),RU062476(C11346)
putative H3PCO58 [Oryza satival

NLI-interacting factor isoform R5; NLI/LdbLl/CLI
NLI-interacting factor isoform T2; NLI/Ldbl/CLT

HYAZZ [Homo sapiens]

HYA2Z protein [Homo sapiens])

development protein DG1148 [Dictyostelium disco
ORF ¥LR018w [Saccharomyces cerevisiae]

hypothetical protein YLED19w - veast {(Saccharom

Psr2p [Saccharomyces cerevisiae]

NLI-interacting factor isoform T1; NLI/LdAbl/CLI

HYAZZ protein - human
ORF YLLO10c [Saccharomyces cerevisias]
Parlp [Saccharomyces cerevisige]

Entrez: Saccharomyces RefSeq Protein

LOCTUS
DEFINITION
(ACCESSION
FID
VERSION
DESOURCE
KETWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS

TITLE
JOURNAL
MEDLINE
REFERENCE
AUTHORS

TITLE
JOURNAT
MEDLINE
REFERENCE
AUTHORS

Np_ 013110 397

Porip [Saccharomyces cerevisiae].

aa

PLN 11-AUG-Z001 ‘

NP 013119
6323047

NP_013118.1 GI:¢
REFSEQ: accessio

haker's yeast.
Saccharomyces cer|
Eukaryota; Fungi;
Saccharomycetaces]
1 iresidues 1 tof
Goffeau,A., Barrel
Feldmann, H., Galil
Louis,E.J., Mewes
oliver, ..

Life with 6000 gef
Seience 274 (5287
97002444

CCMMENT

FEATURES

Source

Protein

CD3

REFZEQ: This reference sequence was provided by the Saccharomyces

Genome Datsbase ([(3GD).
Method: conceptual translation.
Location/Qualifiers

1..397

/organism="Saccharomyces cerevisiae"
Sotrain="3Z88C"
JSdb_xref="taxon:4932"
/ehromosome="XII"

1..387
/product="Psrip"
1..397
/gene="pPSRI"

Saccharomyces Genome Database

NSULgE,; W, DENE
Dusterhoft,A., E
Hewwann, K., Heuss|
Katter,P., Louis,
al.

The nucleotide se
Nature 387 [FR3Z
97313267

3 iresidues 1 tof
Saccharomyces Ge
Direct Submissio
Submitted (17-NO
University, Sacc

CORIGIN

1 g

61 tp
121 ew
181 ==
241 s=
301 dt
361 sw

f="GeneID: ¥LRO1OW"

30004009

="NC_001144.2:180287..181480"

fianilec ssdbskthrg rgppetnhnr nrarkhssnk agbggrkogka tpngdkmogys

eillsssd sgsnagsktm gengnsgngk laplsrdhsn nsydeekeye dynegdvemt
nnageeee eddeskekqgd hvvheynvda drnssindea ppggolygryg gedmnpgyes
pdndlnli ptteedfsdl thlgpdgyha pgydtllppk lgefggkkel ildldetlwvh
fkymhsad fvlpveiddg vhnvyvikrp gvdeflnrvs qglyevwwvfta svsrcyanpll
ldpngtih hrlfreacyn yegnyiknls gigrplseti ildnspasyi fhpghavpis
fzdthdne 1lldiiplled lssgnvldwvyg svldwvti

USA
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Yeast Homologue Function

PSR2 BASIC INFORMATION PSR2 RESOURCES
™ 1: J Biol Chem 2000 Jun 23;275(25):19352-19360 Related Articles, Books, LinkOut

Standard Name FREE full text article at
jbe.org

Systematic Name|  pgpq b/Psrap, two plasma membrane phosphatases with an essential

Feature Type DXDX(T/V) motif required for sodium stress response in yeast.
GO Amnotations Human Function?
Molecular Fune| Regulator of membrane pump expression in renal tubules?

- ushsbiuihbufugt bt e s ——————;, - Ty - §

Biological Proc United Kingdom.

Cellular Compo, Regulation of intracellular ion concentration iz an eszential function of all cells. In this study, we
report the identification of two previously uncharacterized genes, PSR1 and PSR2, that perform
an essential function under conditions of sodium ion stress in the yeast Saccharomyces
cerevisiae. Psrlp and Psr2p are highly homologous and were identified through their homology
Phenotype with the endoplasmic reticulum membrane protein Nemlp. Localization and biochemical
fractionation studies show that Psrlp iz associated with the plasma membrane via a short
amino-terminal sequence also present in Psr2p. Growth of the psrlpsr2 mutant is severely
inhibited under conditions of sodium but not potassium ion or sorbitol stress. This growth defect
i due to the inability of the psrlpsr2 mutant to properly induce transcription of ENA1/PMR2, the
Position major sodium extrusion pump of veast cells. We provide genetic evidence that this regulation i
independent of the phosphatase calcineurin, previously implicated in the sodium stress response
in yeast. We show that Psrlp contains a DXDX(T/V) phosphatase motif essential for its finction
External Links in vivo and that a Psrlp-PtA tusion purified from veast extracts exhibits phosphatase activity.
Based on these data, we suggest that Psrlp/Psr2p, members of an emerging class of eukarvotic
phosphatases, are novel regulators of salt stress response in yeast.

Deszcription

Py SGHIID

Mouse Genome Resources - Sequencing

5 Mouse FIRHON < NcBI @‘ Mouse Genome Sequencing
Genome Resources /11 || 1 T B ES

" Scarch [Cortias =] for | ﬂhﬂouse =l
Mouse Genome Sequencing

=] for |

g_er:omic Mouse Genome Resources Resources Welcome to the Mouse Genome

=Y Sequencing Page. Finished Sequence
\Welcame 1o the mouse genome resources page. This 75.5 Mb
hnmepag‘e ng bring Inget?er mm”lm\tm” on diverse g NTH ata Mouse Genome Sequencing 2.5 % of genome
mouse-related resources from multiple centers: . .
sequence, mapping and clone information as well a5 THHALVE Resources currently available: Wil Sy
pointers to strain and mutant resources. We encourage 514.2 Mb
your suggestions. Stay tuned for more information mg:‘sﬁlfe“" ) Finished Sequence Assembled into 17.1 % of genore

Strain Contigs Whole Genome
What's New... Resourced Annotated with: STS markers Shotgun (WGS)
30 July 2001 Genetic and Radiation Hybrid IMER r ShPs 30,043,512 reads
maps available in the MapViewer. Mouse specific sequences available for More Statistics...
M The Jacksos BLAST:
ore. Laborator

30 Apr 2001 Add your annotations to A 24 Genome Trans-NIH BAC
LocusLink records using GeneRTF Harwell Moy * curated NT contigs (non-redundant  Sequencing
More... Resource finished sequence) Program- apply

12 Jan 2001 Whole Genome Shotgun Ehfhis HTGS sequence {phase 0,1,2&3 to get your BAC
sequencing reads generate by the Mouse ORMNL BACs) sequenced!
Sequencing Consortium are available fromthe Genealogy 1 Two WS assemblies
Trace Archive Chart Al traces in the Trace Archive
More... Reference mRNAS
2 May 2000 Homologene is a new resource Reference Proteins
B which displays calculated and curated ESTs
hermologies for human, mouse, rat and i BAC end sequences
zebrafish N 1 = Coming Saon: Assembly of Draft Contigs
Mare - Annotation of known
genes

Mapping
Informatiol

I9ON




Mouse Genome Monthly
Mouse Genome Monthly

Issue #1 November 2001

The Latest Progress From the
S Mouse Genome Sequencing Consortium

The production phase of the public mouse (C57BL/6J) genome sequencing effort has been underway
for a year and is advancing rapidly. Francis Collins, Director of the NHGRI, distributed an open letter
to the mouse community last summer to describe progress to that point. This newsletter, which will be
produced monthly for the next several months, is among a number of additional means that have
been developed o continue to keep the community of mouse researchers abreast of the progress of
the sequencing of the mouse genome.

Plan for sequencing the mouse genome

The objectives of the current
supported mouse genome act!
robust physicel map and a high qualiy, finished genomic
sequence of the CS7BLI6S strain, and to make that
information publicly available with no restrictions,
Further, all information generated in the interim will also
be released rapidly to the scientfic community. A
comprehensive view of the project’s data, including the
results summarized below, wil be provided at a central
MGSC server, hosted by the Ensembl database and
managed by the four collaborating groups. I addition,
MGSC data wil be incorporated into other key genome
servers — including these at the National Center for
Biotechnology Information and the University of
Calfornia at Santa Cruz (URL's are given beiow)

The sequencing of the mouse genome currently
involves two types of efforts, a genome-wide program

large sequencing centers (Washington University

Genome Sequencing Genter, Whitehead/MIT Genter for

Genome Research and the Sanger Centre) and an

international datebase (Ensernbl, a joint project between

the European Bioinformatics Institute and the Sanger

Centre)

. Targeted sequencing programs are focused
on obtaining sequence information from specific
regions of high biomedical or biological significance.
NHGRI-supported centers involved in this effort
include Harvard Partners Genome Center, Cold Spring
Harbor Laboratory Lita Annenberg Hazen Genome
Center, and University of Oklahoma's Advanced
Genter for Genome Technology. These three groups
partcipate in an NIH program that accepts requests for
sequencing individual BAC clanes containing regions
of high biclogical interest._In the UK four centers are

participating In the MRC UK Mouse Sequencing

and atargeted sequencing program: Programme, focused on 4 regions totaling 50Mb on

The genome-wide sequencing program is being Chromosomes 4, 13, 2 and X and these centers also
undertaken by the Mouse Genome Sequencing accept requests for targeted sequending of Individual
Consortium (MGSC), a collaboration consisting of three BACs or small contigs from research groups.

1: BAG map

2:23¢ shotgun

3:56¢ shotgun
Shotgun assemblies”
Shotgun annotation®

4: BAG full shotgun
Shotgun + BAC assemblies*
Shotgun + BAG an notation*
BAC finishing

5: Strain comparisons

“Assemblies and ion will be updated monthly

Shotgun Reads

I90N

Trace Archive

ﬂ Clear

Trace Archive Querying

The Trace Archive has been developed to store the raw data underlying all of the sequence generated
by the genome project. We will be exchanging data regularly with the Ensembl Trace Server.

What this archive presently contains (12/10/2001 13:29:37 EDT):

. 4445304 Traces from ANOPHELES GAMBIAE

. 2189632 Traces from CAENORHABDITIS BRIGGSAE
. 4625001 Traces from DANIO RERIO

. 157389 Traces from GLYCINE MAX

. 3083505 Traces from HOMO SAPIENS

| . 32027259 Traces from MUS MUSCULUS
o TooUSEoS Traces Irom BATTUOS
. 53111 Traces from XENOPUS LAEVIS

Whole Genome Shotgun + BAC reads

In the future, traces from other large scale sequencing projects will be added.

These are the raw datafiles obtained from the sequencing machines. These data have not been
trimmed for vector sequences or quality scores.
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Mouse Genome BLAST Page

“BI Genomic Biology Mo Genome Guide Mous

SearchancusLmk ~| for I

BLAST  Blast the Mouse Genome
FAQS ) ]
TS Blast your sequence against mouse specific sequences.
rmanual

references Database: | Traces ~| Program |blastn =
¥ use Mdcurated MT contigs
HTGS
Begin g
—gArachne_OthG
Phusion_Oct15 .
Enter an agietaS S c« in FASTA format:
g1 | 5a3|BAC ends MMFKHN M.musculus mRNA for winged-he ﬂ
cacaces|Reference MRNAS L oCAGACCCAGECCCCOACECCGACCTGOTTCACTGAY
rrorrocReference Proteins TEETGETCGCTACTCCCTCCGCAGT CTGACGT CACAL!
cacceealESTS GGEGACCTCAT GCAGGCT CCGGGECIT CCCAGACTCr
CAGAACAAGCATGCTAACTTCAGCTGCTCETCGTTT GTECCT GACGGCCIT CCAGAGAGE.
TGOCCCCACACAGICCCAGCAT CGUATCT CCAGACCCAGAGCAGAT CCAGGECCACTGCA!

. T

Optional parameters
Expect Filter  Descriptions Alignments

[oor =] [aefaut =] [100 =] [100 =]

Advanced options: I

I90N

Whole Genome Shotgun

results of BLAST

BLASTN 2.2.1 [Apr-13-2001]

Trace Archive

RID: 1008010%51-25941-21|

Database: Mus Musculus T|
32,251,117 =¢

If you have any problems Retrieve [trace =] Save| Text
fasta

Show 1 lMage Ttems 1-1 of 1

SEtlApp]et Size to: & Small © Medium © Big £ Bigger

Tazonomy reports

Query= gil563511]enb|x81
winged-helix domain
(2503 letters)

g Clear |

SaveasTAR | ¥ gmpwith @ Al W SCF ¥ Quakity, ¥ FASTA, ¥ Infoddl, W Info-Table

One page

[NCBI MLA MIH] [Disclaimer]

I9ON
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Service Addresses

*General Help info@ncbi.nlm.nih.gov
eUpdates to records update@ncbi.nlm.nih.gov
*Questions about BLAST blast-help@ncbi.nlm.nih.gov
*Sequin submissions gb-sub@ncbi.nlm.nih.gov
*Batch Submissions batch-sub@ncbi.nlm.nih.gov

E-mail Servers

*BLAST Server blast@ncbi.nlm.nih.gov
*Query Server query@ncbi.nlm.nih.gov

I90N
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